Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 08-160239 
(43)Date of publication of application : 21 .06.1996 



(51)lnt.CI. 




G02B 6/13 
C08F 2/02 




! 

(21) Application number 

(22) Date of filing : 


06-300807 
05.12.1994 


(71) Applicant 

(72) lnventor : 


SHARP CORP 
DEBITSUDO HAATO 



(54) PRODUCTION OF POLYMER OPTICAL WAVEGUIDE 

(57)Abstract: 

PURPOSE: To exactly guide the incident light without 
generating crosstalk due to generation of leakage light 
from a core by filling a capillary of an optical waveguide 
with a monomer soln., which is a raw material for the 
core, by capillarity phenomenon, then polymerizing this 
monomer soln. 

CONSTITUTION: A pattern substrate and plane 
substrate which are clamped by a jig 3 for clamping are 
set in a holder 5 in a vacuum chamber 4. Next, this 
vacuum chamber 4 is evacuated to a vacuum to effect a 
degassing treatment to remove the gas included in the c» 
monomer soln. 6. The jig 3 for clamping is then moved 
downward to immerse the substrate into the monomer 
soln. 6. The inside of the vacuum chamber 4 is then 
leaked to have the monomer soln. 6 sucked into the capillary. After the atm. pressure is 
restored in the vacuum chamber 4, the jig 3 for clamping is removed from the holder 5 and the 
monomer soln. is polymerized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]After sticking a pattern surface side of a pattern substrate in which a pattern of a slot 
used as a capillary was formed to a planar substrate and forming a capillary by said slot, A 
manufacturing method of a polymer light guide characterized by making said monomer 
solution polymers-ize after making said capillary fill up with a monomer solution which is a raw 
material of a core of an optical waveguide according to capillarity. 

[Claim 2]After sticking a pattern surface side of a pattern substrate in which a pattern of a slot 
used as a capillary was formed to a planar substrate and forming a capillary by said slot, Close 
one opening of said capillary and an inside of this capillary and the circumference of a 
monomer solution which is a raw material of a core of an optical waveguide are made into a 
vacuum, A manufacturing method of a polymer light guide characterized by making said 
monomer solution polymers-ize after making said capillary fill up with this monomer solution by 
dipping an opening of another side which is not closing said capillary in said monomer solution, 
and changing the circumference of this monomer solution from a vacuum gradually to 
atmospheric pressure. 

[Claim 3]After sticking a pattern surface side of a pattern substrate in which a pattern of a slot 
used as a capillary was formed to a planar substrate and forming a capillary by said slot, A 
manufacturing method of a polymer light guide characterized by making said monomer 
solution polymers-ize after making said capillary fill up with said monomer solution by dipping 
one opening of said capillary in a monomer solution which is a raw material of a core of an 
optical waveguide, and carrying out vacuum suction of the opening of another side of said 
capillary. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the polymer light 

guide applied to various optical devices, such as an image scanner. 

[0002] 

[Description of the Prior Art]The dielectric materials of the refractive index n1 are arranged 
between the dielectric materials of a refractive index smaller than n1 , and an optical waveguide 
is formed. Since the refractive indicees of each dielectric differ when light enters into such an 
optical waveguide, in the inside of the dielectric of the high refractive index n1, the all are 
reflected repeatedly, and the light which entered is guided along with an optical waveguide. 
Thus, light spreads from one point to another point. 

[0003]Optical waveguides include a planar type optical waveguide and a channel type optical 
waveguide. The portion (core) into which light guides a planar type optical waveguide is 
formed planate, and, as for the channel waveguide, the core is formed in the line. That is, as 
for a planar type optical waveguide, the direction of movement of light is restricted in one 
dimension. 

On the other hand, since it can guide light even if it is patternized, as the shape of the 
waveguide bent the channel type optical waveguide, the direction of movement of light is 
restricted in two dimensions. 

[0004]There are many things which used an inorganic material and organic materials in the 
manufacturing method of an optical waveguide. An ionic exchange process is used for 
changing a refractive index locally in the manufacturing method of an optical waveguide using 
an inorganic material. For example, the sodium ion in glass only dips the glass sheet for 330 ** 
and 30 minutes within the container put into the dissolved silver nitride, and is exchangeable 
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for a silver ion. Thus, the field which included silver has a high refractive index, and acts as a 
core of an optical waveguide. However, in order to manufacture an optical waveguide from an 
inorganic material, cost will become high for the cost of the material itself and a making 
process. 

[0005]On the other hand, even if it uses organic materials, an optical waveguide can be 
manufactured, for example, there is a thing of the following principles. First, an optical 
waveguide is formed by removing the additive of the unexposed part which adds a 
photosensitive additive, makes ultraviolet rays expose there, makes it polymers-ize selectively, 
heats after that, and has a refractive index higher than the circumference in a polymer 
material. However, although the principle of this manufacturing method is easy, in order to 
realize a actual device, many manufacturing processes are needed. 
[0006]Using the laser beam method, a reactive-ion-etching method (the RIE method), a wet 
etching method, etc. as a manufacturing method of other optical waveguides using organic 
materials, a thin film is removed selectively and there are some which form an optical 
waveguide. 

[0007]What has a low production cost as a manufacturing method of the optical waveguide 
which used organic materials other than these, Electronics Letters, 1993, Vol.29, No4, pp. 309- 
401 (Fabrication ofLow Polymer Wavegides using Injection Moulding.) It is proposed by 
Technology. The manufacturing method of this optical waveguide performs pattern substrate 
production in which the pattern of the slot used as a capillary was formed by the injection 
molding process using a polymer material, and, thereby, manufactures a channel type polymer 
light guide. Since injection molding process is used for the manufacturing method of this 
polymer light guide, it is excellent in productivity. 

It is cheap and the polymer light guide excellent in mass production nature can be provided. 

[0008]The manufacturing method of this is explained using drawing 7 from drawing 5 . First, 
production of the metallic mold for injection molding for producing the pattern substrate in 
which the pattern of the slot used as a capillary was formed is explained using drawing 5 . 
[0009]As shown [ 1st ] in drawing 5 (a), the photoresist 21 for ultraviolet rays is applied on the 
silicon substrate 20. Since the thickness of the photoresist 21 serves as a tooth depth of a final 
pattern substrate at this time, it is set up according to the design of a pattern substrate. Here, 
although the silicon substrate was used as a substrate, this is because electroplating art is 
used at a next process, in addition should just be conductive substrates, such as an ITO board 
with which various things were used and the coat of the indium oxide tin was carried out on 
glass. 

[0010]And if exposure by the ultraviolet rays 23 using the mask 22 in which the pattern of the 
slot was drawn is performed and this is developed as shown in drawing 5 (b), the photoresist 
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21 can be patterned as shown in drawing 5 (c). 

[0011]Next, on the photoresist 21 patternized as mentioned above by electroplating art as 
shown in drawing 5 (d), Metallic materials, such as nickel and zinc, can be made to be able to 
electrodeposit, the metallic thin plate 24 can be formed, and the metallic mold 25 with which 
the pattern of photoresist as shown in drawing 5 (e) was transferred can be produced. Such a 
metallic mold 25 is processible using metal grinding art, if the core of a comparatively big 
optical waveguide is formed. 

[0012]lf the metallic mold 25 produced as mentioned above is used, the polymers pattern 
substrate 1 which consists of polymer materials, such as PMMA (polymethyl methacrylate), 
like drawing 6 is producible with the usual injection molding machine, the injection molding 
technique used here is the usual art in which it is used for manufacture of an optical disc, and 
can produce a pattern substrate which has a pattern of the shape of a quirk of a 6-micrometer- 
deep rectangle by a width of 6 micrometers using polymer materials, such as PMMA. 
[0013]Subsequently, the slot 1 of the pattern substrate which was carried out in this way and 
produced is filled up with the polymer precursor material used as the raw material of the 
polymers for the cores of a waveguide, After sticking the planar substrate which consists of 
polymer materials, such as PMMA, so that the slot of a pattern substrate may be touched, by 
making it polymers-ize by UV irradiation etc., The core of the optical waveguide which consists 
of polymer materials, such as EGDMA (ethleneglycol dimethacrylate) by which deuterium 
substitution was carried out, can be formed. Then, a field with the core of the optical 
waveguide formed as mentioned above is pasted together to a planar substrate. Here, 
deuterium substitution means replacing hydrogen by heavy hydrogen. 
[001 4]A pattern substrate and a planar substrate, and the core of an optical waveguide, Like 
combination with EGDMA by which deuterium substitution was carried out to PMMA, the 
material in which each refractive indicees differ is used so that the direction of the refractive 
index of the core of an optical waveguide may become high (in the case of the combination of 
PMMA and EGDMA, the refractive index of EGDMA is higher than the refractive index of 
PMMA). 

[0015jAs shown in drawing 7 as mentioned above, the polymer light guide from which the 
planar substrate 2 serves as an upper clad, the pattern substrate 1 serves as a lower clad, and 
the polymer material formed in the slot of a pattern substrate serves as the core 8 can be 
manufactured. 
[0016] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 8, the optical 
waveguide produced with the manufacturing method of the above-mentioned conventional 
polymer light guide will be polymers-ized after the raw material of the polymer material for 
cores has overflowed between the planar substrate 2 and the pattern substrate 1, and the 
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about 1-10-micrometer thick gap 8a will produce it. If light is entered in this optical waveguide 
for this gap 8a, light will be revealed to the gap 8a, it will be spread in the whole device, and it 
will become impossible therefore, to spread the core 8 of an optical waveguide normally. 
Although it is dependent on wavelength of light, a refractive index of the core of a waveguide, 
etc. to enter, it is usually supposed that at least 1 micrometer or less of thickness of this gap 8a 
is become a cause of a loss. 

[0017]This invention sticks the pattern surface side of the pattern substrate in which the pattern 
of the slot which is made in order to solve the above technical problems, and serves as a 
capillary was formed to a planar substrate, and forms a capillary, In the polymer light guide in 
which the core which becomes the capillary from a polymer material was formed, the gap 
between a pattern substrate and a planar substrate is lost, and it aims at providing the 
manufacturing method of the polymer light guide excellent in the optical guide characteristic 
without disclosure of the light between each core. 
[0018] 

[Means for Solving the Problem]ln [ in order to solve an aforementioned problem ] a 
manufacturing method of a polymer light guide at this invention, A monomer solution is made 
to polymers-ize, after sticking a pattern surface side of a pattern substrate in which a pattern of 
a slot used as a capillary was formed to a planar substrate, forming a capillary by the slot and 
making a capillary fill up with a monomer solution which is a raw material of a core of an optical 
waveguide according to capillarity. 

[0019]After sticking a pattern surface side of a pattern substrate in which a pattern of a slot 
used as a capillary was formed in a manufacturing method of a polymer light guide in this 
invention to a planar substrate and forming a capillary by the slot, Close one opening of a 
capillary and an inside of the capillary and the circumference of a monomer solution which is a 
raw material of a core of an optical waveguide are made into a vacuum, An opening of another 
side which is not closing a capillary is dipped in a monomer solution, and after making a 
capillary fill up with the monomer solution by changing the circumference of the monomer 
solution from a vacuum gradually to atmospheric pressure, the monomer solution is made to 
polymers-ize. 

[0020]After sticking a pattern surface side of a pattern substrate in which a pattern of a slot 
used as a capillary was formed in a manufacturing method of a polymer light guide in this 
invention to a planar substrate and forming a capillary by the slot, One opening of a capillary is 
dipped in a monomer solution which is a raw material of a core of an optical waveguide, and 
after making a capillary fill up with a monomer solution by carrying out vacuum suction of the 
opening of another side of the capillary, the monomer solution is made to polymers-ize. 
[0021] 

[Function]Since according to the manufacturing method of the polymer light guide of this 
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invention the monomer solution is polymers-ized after making the capillary of an optical 
waveguide fill up with the monomer solution used as the raw material of a core according to 
capillarity as mentioned above, Like the conventional thing, a monomer solution turns to the 
interface of a pattern substrate and a planar substrate, and a gap is not formed. 
[0022]ln this invention, when you make it filled up with a monomer solution to the capillary of 
an optical waveguide, the pressure variation using the vacuum of the inside of a capillary and 
the circumference of a monomer solution is used so that capillarity may be assisted. 
Therefore, even when making a monomer solution fill up with the state where a comparatively 
long capillary and viscosity are high, it can carry out like a packer promptly. 

[0023]When you make it filled up with a monomer solution to the capillary of an optical 
waveguide, vacuum suction of one opening of a capillary was carried out, the monomer 
solution was inhaled, and it has filled up with this invention to the capillary so that capillarity 
may be assisted. 

Therefore, even when making a monomer solution fill up with the state where a comparatively 
long capillary and viscosity are high, it can carry out like a packer promptly. 

[0024]Therefore, a gap is not formed in the boundary of a pattern substrate and a planar 
substrate in this invention. 

Therefore, the polymer light guide which does not have a cross talk by the leak light between 
each core, and was excellent in the optical guide characteristic is realizable. 

[0025] 

[ExampleJHereafter, the example of this invention is described with reference to drawings. The 
same numerals are used about the same component as what was explained by the Prior art. 
As the 1st example, when you make it filled up with a monomer solution to the capillary of an 
optical waveguide, the manufacturing method of the polymer light guide using the pressure 
variation using the vacuum of the inside of a capillary and the circumference of a monomer 
solution is explained so that capillarity may be assisted. In this example, DAI (diallyl 
isophthlate) is used as a material of the core of an optical waveguide, using PMMA (polymethyl 
methacrylate) as a material of a pattern substrate and a planar substrate. 
[0026]Since it is producible like what was described in the Prior art, a pattern substrate is 
explained in detail about production of the pattern substrate in this example using drawing 5 
used for explanation of a Prior art. First, as thickness forms the photoresist film 21 which is 8 
micrometers on the silicon substrate 20 like drawing 5 (a), next it is shown in drawing 5 (b), a 
groove pattern is transferred using photolithography technique. That is, if the mask 22 is stuck 
to this photoresist film 21 and the ultraviolet rays 23 are exposed, the pattern of the slots 22a 
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and 22b of the mask 22 will be transferred by the photoresist film 21 . Then, as shown in 
drawing 5 (c), the pattern of the slots 21a and 21b used as a capillary is formed. Here, the 
width of these slots 21a and 21b was also 8 micrometers. 

[0027]And the solution of nickel chloride (**) is used for the surface of the patternized 
photoresist film, and with an electroplating method, as shown in drawing 5 (d), the 10- 
micrometer-thick metallic thin plate 24 made from nickel is formed in it. And the support plate 
which is not illustrated is pasted up on the flat surface of the opposite hand of the pattern 
surface side of the metallic thin plate 24 which was carried out in this way and formed using 
the adhesives of an epoxy base. 

[0028]By using a resist removing agent and finally, dissolving the photoresist film 21, If the 
metallic thin plate 23 is made to separate from the silicon substrate 20, the metallic mold 25 
with the pattern of the convex configuration which had the heights 25a and 25b of an usable 8- 
micrometer rectangle in the injection molding machine as shown in drawing 5 (e) is producible. 

[0029]lf the metallic mold 25 produced as mentioned above is used, the same with having 
mentioned above in the Prior art, it can carry out like drawing 6 and the pattern substrate 1 
which had a quirk-like pattern with injection molding technique using PMMA as a polymer 
material can be produced. In this example, the thickness of the pattern substrate 1 was 2 mm 
in the place which does not have a slot. Using PMMA as a polymer material, the planar 
substrate shown in drawing 7 as 2 could also be produced with injection molding technique, 
and produced a 2-mm thing by injection molding art by this example. Here, PMMA is suitable 
for using for injection molding. 
And it excels in an optical property. 

[0030]Although thickness was 2 mm about the size of the pattern substrate 1 as above- 
mentioned, the length of length and width was 5 cm about the length direction of the slot, set 
the cross direction of the slot to 2.5 cm, and, on the other hand, set length of a planar 
substrate, and the horizontal length as well as the size of a pattern substrate to 5 cm x 2.5 cm. 
[0031]Subsequently, the process at which the pattern substrate produced as mentioned above 
and a planar substrate are stuck is explained using drawing 1 . As shown in drawing 1 (a), the 
pattern substrate 1 and the planar substrate 2 are set inside the jig 3 for a clamp, and the 
pattern substrate 1 and the planar substrate 2 are stuck with the jig 3 for a clamp. Then, the 
slot of a pattern substrate becomes cave-like and the capillaries 1a, 1b, 1c, 1d, 1e, and 1f are 
formed. And the inside of the 4 sides which make stick the pattern substrate 1 and the planar 
substrate 2, and are formed as shown in drawing 1 (b), The field equivalent to the rear face of 
the 3 sides except the field 10a with one capillaries [ used as the admission port of a 
monomer / 1a-1f ] opening, the sides 10b and 10c, and the space of drawing 1 which is not 
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illustrated is closed using the resin 1 1 for seals for low vacuums which consists of epoxy resins 
etc. It means that the opening of another side used as the admission port of a capillaries [ 1a- 
1f ] monomer was also closed by this. 

[0032]The jig 3 for a clamp comprises a total of six screws of the metal plates 3a and 3b which 
are 5 mm-thick two made from an aluminum containing alloy, and the screws 3c and 3d and 
the screw which is not illustrated. And without bending the pattern substrate 1 and the planar 
substrate 2, or making it damage, this jig 3 for a clamp fixes that circumference using six 
screws so that sufficient pressure to stick the pattern substrate 1 and the planar substrate 2 
may be given. 

[0033]When clamping the pattern substrate 1 and the planar substrate 2 with the jig 3 for a 
clamp, Since a highly precise optical waveguide cannot be formed if the pattern substrate 1 
and the planar substrate 2 distort, it must clamp so that the pattern substrate 1 and the planar 
substrate 2 may not distort, and a pressure may be given uniformly. 
[0034]And when dipping the pattern substrate 1 and the planar substrate 2 which were 
clamped in the monomer solution of the raw material of the polymers for cores in the process 
mentioned later, That is, when contacting a capillaries [ 1a-1f ] open end to a monomer 
solution and filling up the capillaries 1a-1f with a monomer, it must arrange and the end face 
10a of the pattern substrate 1 and the planar substrate 2 must be clamped so that it may 
become the same flat surface, so that air bubbles may not be mixed. 
[0035]Although the metal plate which consists of aluminum alloys, and the thing which 
comprises a screw were used as a jig for a clamp in this example, In order not to be limited to 
this and to stick a substrate, what used the water pressure application mechanism for putting a 
pressure may be used, and it is suitably designed by a size, shape, etc. of a substrate. 
[0036]Subsequently, the process of being filled up with the monomer solution which is a raw 
material of a core is explained to the capillary of that to which the pattern substrate and the 
planar substrate were stuck as mentioned above using drawing 2 . What clamped the pattern 
substrate 1 and the planar substrate 2 with the jig 3 for a clamp as mentioned above is set to 
the holding fixture 5 in the vacuum chamber 4, as shown in drawing 2 (a). The holding fixture 5 
has composition movable to a sliding direction in the jig 3 for a clamp here. The container 7 put 
into the monomer solution 6 of DAI which contains 5% of benzoyl peroxide in the inside of the 
vacuum chamber 4 is arranged so that it may be located just under the jig 3 for a clamp. If the 
benzoyl peroxide contained in the DAI monomer solution 6 is heated, it will act as a 
polymerization agent which makes the monomer of DAI polymers-ize. 
[0037]Next, vacuum suction of the inside of the vacuum chamber 4 is carried out to the degree 

of vacuum of 10 " 4 Torr, and degassing treatment is performed until the gas contained in the 
monomer solution 6 of DAI is removed. 

Then, the jig 3 for a clamp is moved downward using 5, and a capillaries [ which were shown 
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by drawing 1 / 1a-1f ] opening is dipped in the DAI monomer solution 6. 

[0038]And since the pressure inside a capillary will become small relatively from the pressure 
around the DAI monomer solution 6 if vacuum chamber 4 inside is made to leak so that it may 
change gradually from a vacuum to atmospheric pressure, the DAI monomer solution 6 is 
inhaled inside a capillary. Thus, if it uses the pressure variation using a vacuum so that the 
effect by a capillary phenomenon may be assisted in making a comparatively long capillary fill 
up with a monomer, it can carry out like the packer of the monomer to a capillary. 
[0039]Thus, after it fills up with the DAI monomer solution 6 in a capillary and the inside of the 
vacuum chamber 4 reaches atmospheric pressure, the jig 3 for a clamp is removed from the 
holding fixture 5, is heated at the temperature of 85 ** for 6 hours using oven, and the. DAI 
monomer solution 6 is made to polymers-ize. 

[0040]When a monomer is polymers-ized, here the polymers, Since it acts also as adhesives 
of the pattern substrate 1 and the planar substrate 2, even if the portion in which the optical 
waveguide pattern was formed serves as sufficient field (adhesion side) for adhesion and 
removes the jig 3 for a clamp, it becomes unnecessary to clamp the pattern substrate 1 and 
the planar substrate 2. What is necessary is just to make sufficient portion (adhesion side) for 
adhesion of a substrate contact an optical waveguide by forming the dummy pattern for 
adhesion in the case of a thinner optical waveguide pattern. 

[0041 ]The surface of the polymer light guide produced as mentioned above at the last is 
ground with the standard grinder machine using diamond content suspension with a size of 0.5 
micrometer or less, and resin for seals is removed. The polymer light guide according to this 
invention as mentioned above is producible. 

[0042]Here, selection of the polymer material used for the manufacturing method of the 
polymer light guide of this invention is explained. In order to make the core of a polymer light 
guide 1st guide light, the refractive index of the polymer material of a pattern substrate and a 
planar substrate which acts as a clad must have a refractive index of a core smaller than the 
refractive index of a substrate. 

[0043]Since influence is greatly received [ 2nd ] in the optical property of a polymer light guide 
in combination with the optic etc. which are used when entering the optical coupling in the core 
of a polymer light guide, i.e., light, in a core or taking out emitted light from a core, this must be 
taken into consideration. Therefore, there is N.A. (numerical aperture) as one parameter 
showing the optical property of an optical waveguide. This N.A. can be calculated with the core 
of an optical waveguide, and the refractive index of a clad, and the refractive index of a core is 
expressed with a lower type when it makes the refractive index of n cQre and a clad (substrate) 

clad 
[0044] 
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2 2 1/2 

When N A=(n ) ( -(n dad ) ) , for example, the optical coupling which enters light in an 

optical waveguide, is considered, this N A, It becomes an index showing whether the light 
from the large angle like which is taken in as a light which guides the inside of an optical 
waveguide, and the light from such a large angle that the value is large is taken in in an optical 
waveguide. And since the inside of an optical waveguide is not guided, i.e., considering the 
optical coupling which enters light in an optical waveguide using a lens the ingredient of the 
light which is not taken in in an optical waveguide will arise if N A of a lens is larger than N.A. 
of an optical waveguide, A thing smaller than N.A. of an optical waveguide is used for N.A. of 
the lens by the side of the incidence edge of an optical waveguide. Thus, in the design of the 
optical system of actual optical devices, N.A. serves as an important factor. 
[0045]As a polymer material used for a typical substrate, Since acrylic polymers, such as 
PMMA (polymethyl methacrylate) which is excellent in an optical property and is excellent also 
in temperature stability or chemical stability, and polycarbonate, are used well, What is 
necessary is just to choose the polymer material of a core with the refractive index of a core in 
consideration of N.A. and the refractive index of these substrate materials according to the 
optical property of other optics used for actual optical coupling. 

[0046]Don't dissolve the polymer material which must be what can be used for a monomer 
material producing the core of an optical waveguide by a liquid state, and has in a substrate 
and is [ 3rd ]. 

[0047]What a monomer polymers-izes, namely, does not produce a by-product in the case of a 
polymerization reaction, and reacts at low temperature (100 ** or less) comparatively is 
desirable. 

[0048]ln this example, DAI (diallyl isophthlalate) was used as a material of the core of an 
optical waveguide in consideration of the above-mentioned point, using PMMA (polymethyl 
methacrylate) as a material of a pattern substrate and a planar substrate. 
[0049]ln the polymer light guide produced by this example, since the refractive index of PMMA 
polymers was 1.49 and the refractive index of DAI was 1.59, N.A. was 0.55. 
[0050]Magnification entered light in the incidence edge of the core of the polymer light guide 
produced as mentioned above using the object lens for microscopes whose N.A. is 0.4 by 20 
times, and observed the emitted light from the emitting end of the core of the polymer light 
guide to it. Here, since N.A. of the polymer light guide produced by this example was 0.55 as 
above-mentioned, in consideration of the optical coupling in an incidence edge, NA of the 
microscope aspect thing lens used the thing of 0.4. As this audit observation, what expanded 
the emitted light from the emitting end of one core is shown in drawing 3 . The polymer light 
guide produced in this example so that clearly also from drawing 3, Without revealing incident 
light in the interface, since there is no surroundings lump of the monomer solution which 
serves as a raw material of the core 8 in the interface of the pattern substrate 1 and the planar 
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substrate 2 and a gap was not formed, only the core 8 into which incident light entered was 
guided good, and it was emitted only from the emitting end of the core 8. 
[0051]When you make it filled up with a monomer solution to the capillary of an optical 
waveguide as the 2nd example unlike the 1st example of the above, vacuum suction of one 
opening of a capillary is carried out, a monomer solution is inhaled, it is filled up to a capillary, 
and a thing is explained so that capillarity may be assisted. 

[0052]Production of the pattern substrate and the planar substrate was produced like the 1st 
example. And it clamped using the jig 3 for a clamp shown in drawing 1 to stick a pattern 
substrate and a planar substrate, and carried out to it like the 1st example. However, in the 1st 
example, after clamping a pattern substrate and a planar substrate with the jig for a clamp, the 
3 sides were closed using resin for seals, but in this example, since there was no necessity, 
closure using resin for seals was not performed. However, closure which used resin for seals 
only for the sides 10b and 10c shown in drawing 1 may be carried out if needed. The same 
thing as the 1st example was used also about the substrate material or the monomer material. 
[0053]next, the restoration to the capillary of the monomer solution which is a raw material of a 
core **** -- it explains using drawing 4 . That for which the pattern substrate and the planar 
substrate were clamped with the jig for a clamp is dipped in the monomer solution 6 into which 
one opening of the capillaries 1a and 1b was put by the container 7 as shown in drawing 4 , 
and it is **. And ****** can fill up with **** the opening of another side of the capillary which has 
not dipped the tip of the vacuum suction pipe 15 connected to the vacuum devices which one 
end does not illustrate in the monomer solution 6, and can fill up the capillaries 1a and 1b with 
a monomer solution. Here, if vacuum suction of the covering 16 of the product made of rubber 
of shape which covers the whole field which carries out vacuum suction of an optical 
waveguide, etc. is attached and carried out at the tip of a vacuum suction pipe as shown in 
drawing 4 , vacuum suction of all the capillaries can be carried out simultaneously. 
[0054]The monomer with which the capillary was filled up was made to polymers-ize like the 
1st example of the above after this. However, in this example, since closure which used resin 
for seals was not performed, the optical waveguide surface-lapping process performed in the 
1st example can be skipped. A polymer light guide [ in / as mentioned above / the 2nd 
example ] is producible. 

[0055]Light was entered on the 1st example and the conditions using the polymer light guide 
produced in the 2nd example as mentioned above, and as a result of observing the emitted 
light emitted from the emitting end, the same audit observation as what was shown in drawing 
3Jike the 1st example was obtained. Namely, since there is no surroundings lump of the 
monomer solution which serves as a raw material of the core 8 in the interface of the pattern 
substrate 1 and the planar substrate 2 and a gap is not formed, Without revealing incident light 
in the interface, only the core 8 into which incident light entered was guided good, and it was 
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emitted only from the emitting end of the core 8. 

[0056]ln the 2nd example of the above, although explanation was omitted about the degassing 
process of the monomer solution used as the raw material of a core, this process is a process 
required in order to manufacture a highly precise optical waveguide. 

[0057]ln the 1st and 2nd examples of the above, a figure expresses notionally to the last and is 
not limited for the number of the slots on the pattern substrate, i.e., the number of capillaries, 
to these. A capillary which is not limited to the above-mentioned example and has not only the 
thing on a straight line but a curved section also about the shape of a capillary may be 
sufficient. 

[0058]Although it was made to polymers-ize in the 1st and 2nd examples of the above by 
heating the monomer with which the capillary was filled up, it is not limited to this and is 
suitably selected by irradiating with ultraviolet rays with the monomer material to be used, such 
as making it polymers-ize etc. 
[0059] 

[Effect of the lnvention]As mentioned above, since according to the invention according to 
claim 1 the monomer solution is polymers-ized and a polymer light guide is manufactured after 
making the capillary of an optical waveguide fill up with the monomer solution used as the raw 
material of a core according to capillarity, Like the conventional thing, a monomer solution 
turns to the interface of a pattern substrate and a planar substrate, and a gap is not formed. 
Therefore, incident light can be made to guide correctly in the interface of this substrate, 
without the leak light from each core occurring and producing a cross talk. The core which has 
a curve since a substrate is producible using injection molding technique, It can respond to the 
design of various shape - it is made to unify by 1 time of the same injection molding process, 
and other parts for devices can be produced - and the flexibility of a design becomes it is 
dramatically high and possible [ realizing the optical waveguide excellent in the optical 
waveguide characteristic ]. 

[0060]When you make it filled up with a monomer solution to the capillary of an optical 
waveguide according to claim 2 and the invention according to claim 3, Since the pressure 
variation using the vacuum of the inside of a capillary and the circumference of a monomer 
solution is used so that capillarity may be assisted, Since it can carry out like a packer 
promptly even when making a monomer solution fill up with the state where a comparatively 
long capillary and viscosity are high, the optical waveguide which was dramatically excellent in 
productivity is realizable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 5] 
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